pearing on exposed areas of the body may represent a distressing cosmetic handicap. However, treatment of BN is suboptimal and unfavorable. BN is known to be resistant to treatment with intense pulsed light or Q-switched laser 2 . Permanent hypopigmentation or complete repigmentation can be observed after treatment of BN with laser devices [3] [4] [5] . This study was conducted to investigate the in vitro and in vivo effects of Q-switched alexandrite laser irradiation on BN melanocytes. Melanocytes were cultured from BN epidermis in a melanocyte growth medium according to a known method 6 .
The cultured BN melanocytes were divided into three groups: untreated group, Q-switched alexandrite laser (Alex ; repetition rate, 2 Hz; overlapping, 10%. Histological studies with hematoxylin-eosin stain and Masson-Fontana (M-F) stain and immunohistochemistry with antibodies against S-100 and c-kit were performed on the biopsy specimens. The cultured BN melanocytes had slender cytoplasm with bipolar or tripolar dendritic processes (Fig. 1) . After irradiation with Q-switched alexandrite laser, the cultured BN melanocytes were almost destroyed, but a few morphologically intact cells were seen (Fig. 1) ; meanwhile, after UVB irradiation, the cultured BN melanocytes had decreased density compared with untreated cells (Fig. 1) . Like in epidermal melanocytes, c-kit, HMB-45, MC1R, mel-5, MITF, and NKI/beteb were well expressed in cultured BN melanocytes by immunocytofluorescence (Fig. 1) . The expression of c-kit, HMB-45, MITF, and NKI/beteb in intact BN melanocytes after irradiation with UVB or Q-switched alexandrite laser was similar to that in untreated cells (Fig.  1) . However, the expression of MC1R and mel-5 in the intact BN melanocytes was lower than that in untreated cells (Fig. 1) . Like for other pigmented skin lesions, histological examination with M-F stain revealed an increase in pigmentation of the BN epidermis (Fig. 2) . In addition, an immunohistochemical study showed the expression of S-100 and c-kit along the dermoepidermal junction of the BN skin (Fig. 2) . However, the hypopigmented macules of BN produced by Q-switched alexandrite laser showed a negative reaction to M-F stain and antibodies against S-100 and c-kit (Fig. 2) . The repigmented macules of BN, after treatment with Q-switched alexandrite laser, showed a linear positive reaction to M-F stain and a focal positive reaction to antibodies against S-100 and c-kit (Fig. 2) . Q-switched alexandrite laser irradiation targets dermal and epidermal chromophore for the treatment of pigmentary skin lesion including BN 7 . However, it is not easy to manage BN with Q-switched alexandrite laser. Permanent hy- laser. Usually, repigmentation of BN after laser treatment is thought to be caused by hormonal factors and higher hormonal receptor expression 9 . In addition, Q-switched laser-resistant BN melanocytes can be one of the causative factors of postlaser repigmentation of BN. Fewer BN melanocytes and similar pigmentation in repigmented skin were noted on histology and immunohistochemistry after treatment with Q-switched alexandrite laser. These S-100-and c-kit-positive cells may be Q-switched alexandrite laser-resistant BN melanocytes, with complete repigmentation.
In conclusion, this study suggests that some BN melanocytes remain alive after treatment with Q-switched alexandrite laser, showing changes in expression of several biomarkers and playing an important role in cutaneous repigmentation.
